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Background/Introduction 

 At the request of building occupants, the Massachusetts Department of Public 

Health (MDPH), Bureau of Environmental Health Assessment (BEHA) provided 

assistance and consultation regarding indoor air quality at the Nathaniel Morton 

Elementary School (NMES) in Plymouth, Massachusetts.  Reports of poor indoor air 

quality related symptoms (e.g., exacerbation of asthma, sinusitis, allergic rhinitis, 

coughing, etc.) prompted this request.  Concerns in this building centered around 

carpeting and the lack of general ventilation (BIBCR, unknown). 

On April 11, 2000, a visit was made to this school by Michael Feeney, Chief of 

Emergency Response/Indoor Air Quality (ER/IAQ), BEHA, to conduct an indoor air 

quality assessment.  Mr. Feeney was accompanied by Cory Holmes, ER/IAQ Program, 

and for portions of the assessment, by Richard O’Keefe, Director, Plymouth Health 

Department and Arthur Montrond, Supervisor Buildings, Grounds and Maintenance 

Department.  

 The school is a three-story brick structure built in 1913 and originally served as a 

high school.  A wing was added to the northwest wall of the building in 1936.  The 

school currently houses grades K – 5.  Many of the fixtures in classrooms (e.g., 

ventilation equipment, hardwood floors, steam radiators), appear to be original equipment 

(see Picture 1).  The roof of the original building is shingled; the 1936 addition roof 

consists of rubber membrane and was replaced in 1995-1996.  Windows are openable 

throughout the building. 
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 The Plymouth School Department conducted carbon dioxide air measurements at 

the NMES (PSD, 1999).  The results of these tests would indicate ventilation problems in 

the 1913 building when compared to BEHA comfort guidelines.   

 

Methods 

 Air tests for carbon dioxide were taken with the Telaire, Carbon Dioxide Monitor 

and tests for temperature and relative humidity were taken with the Mannix, TH Pen 

PTH8708 Thermo-Hygrometer. 

 

Results 

 The school has a student population of 631 and a staff of approximately 65.  The 

tests were taken during normal operations at the school.  Test results appear in Tables 1-

6. 

 

Discussion 

 Ventilation 

 It can be seen from the tables that carbon dioxide levels were elevated above 800 

parts per million of air (ppm) in twenty-five of fifty-one areas surveyed, which indicates 

ventilation problems in these areas.  It should be noted that several classrooms had open 

windows and/or were sparsely populated during the assessment, which can greatly reduce 

carbon dioxide levels.  Of note were rooms 21, 33, the telephone room, the speech room, 

special needs room and room 201, which had carbon dioxide levels over 800 ppm 

without occupancy, indicating little or no air movement. 
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Fresh air is currently supplied in many classrooms by a unit ventilator (univent) 

system (see Figure 1).  Univents were off in all classrooms surveyed, reportedly due to 

lack of temperature control.  Obstructions to airflow, such as objects stored on or in front 

of univents were also observed in a number of classrooms (see Picture 2).  In order for 

univents to function as designed, univent fresh air diffusers and return vents must be 

unblocked and remain free of obstructions.  Importantly, these units must be activated 

and allowed to operate.  No means of mechanical supply ventilation exists in the 1913 

building; these areas rely solely on openable windows.  Fresh air was originally provided 

by a series of natural/gravity feed vents that have been sealed (see Picture 3). 

 No functioning local exhaust ventilation exists in the school.  Exhaust ventilation 

in both the 1913 building and the 1936 addition was originally provided by a 

natural/gravity feed system.  Each classroom is constructed around a ventilation airshaft 

that terminates on the roof in a series of chimney-like structures, which have been 

abandoned (see Pictures 4, 5 and 6).  Above each vent of a classroom is a radiator-like 

heating element.  The heating element would heat air, which would rise and exit the 

building through the rooftop vents.  As the heated vent shaft air rises classroom air is 

drawn into the vent.  These vents were sealed throughout the building with plywood (see 

Picture 7).  As reported by Mr. Montrand, it was necessary to deactivate the heating 

elements in the exhaust vent shafts because of pipe steam leaks.  Chronic exposure of the 

exhaust vent brick and mortar can result in degradation of these materials.  Over time, 

mortar and brick can erode, which undermines the structural integrity of the brick.  In 

addition, steam leaks can result in water accumulation in the airshaft that can serve as a 

mold growth medium for mold.  With these heating elements deactivated, exhaust 

KWoo
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ventilation in the building is minimized.  Without a functional exhaust system, normally 

occurring environmental pollutants can build-up. 

 Care should be taken to ensure ventilation shafts are rendered airtight in 

classrooms and at the roof to prevent the egress of dirt, dust and drafts into occupied 

areas.  Picture 7 shows an exhaust vent plug that is breached.  In addition, a number of 

the plywood covers have holes drilled through them to allow access for the pull chains 

that control the flue inside the shaft.  The function of these pull chains has been rendered 

obsolete by the abandonment of these exhaust vents.  These pull chain holes are a breach 

and may allow for egress of drafts and/or particulate matter into occupied areas. 

A number of classrooms located in the basement area, originally designed as 

storage/janitorial entrances, appear to have been converted into classrooms, break rooms 

or other related space.  Some of these spaces do not have mechanical fresh air supply 

systems. 

To maximize air exchange, both supply and exhaust ventilation should operate 

continuously during periods of school occupancy.  In order to have proper ventilation 

with a mechanical supply and exhaust system, the systems must be balanced to provide 

an adequate amount of fresh air to the interior of a room while removing stale air from 

the room.  The date of the last servicing and balancing was not available at the time of the 

assessment. 

The Massachusetts Building Code requires a minimum ventilation rate of 15 

cubic feet per minute (cfm) per occupant of fresh outside air or have openable windows 

in each room (BOCA, 1993, SBBRS, 1997).  The ventilation must be on at all times that 

the room is occupied.  Providing adequate fresh air ventilation with open windows and 
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maintaining the temperature in the comfort range during the cold weather season is 

impractical.  Mechanical ventilation is usually required to provide adequate fresh air 

ventilation. 

 Carbon dioxide is not a problem in and of itself.  It is used as an indicator of the 

adequacy of the fresh air ventilation.  As carbon dioxide levels rise, it indicates that the 

ventilating system is malfunctioning or the design occupancy of the room is being 

exceeded.  When this happens a buildup of common indoor air pollutants can occur, 

leading to discomfort or health complaints.  The Occupational Safety and Health 

Administration (OSHA) standard for carbon dioxide is 5,000 parts per million parts of air 

(ppm).  Workers may be exposed to this level for 40 hours/week, based on a time-

weighted average (OSHA, 1997). 

 The Department of Public Health uses a guideline of 800 ppm for publicly 

occupied buildings.  A guideline of 600 ppm or less is preferred in schools due to the fact 

that the majority of occupants are young and considered to be a more sensitive population 

in the evaluation of environmental health status.  Inadequate ventilation and/or elevated 

temperatures are major causes of complaints such as respiratory, eye, nose and throat 

irritation, lethargy and headaches. 

 Temperature readings were within a range of 65o F to 77 o, which was below the 

BEHA recommended comfort guidelines in a number of areas.  The BEHA recommends 

that indoor air temperatures be maintained in a range of 70 o F to 78 o F in order to 

provide for the comfort of building occupants.  In many cases concerning indoor air 

quality, fluctuations of temperature in occupied spaces are typically experienced, even in 
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a building with an adequate fresh air supply.  Temperature control is difficult in an old 

building without a functioning ventilation system.   

 The relative humidity was measured in a range of 10 to 22 percent, which was 

below the BEHA recommended comfort range in all areas sampled.  The BEHA 

recommends that indoor air relative humidity is comfortable in a range of 40 to 60 

percent.  Relative humidity levels in the building would be expected to drop during the 

winter months due to heating.  The sensation of dryness and irritation is common in a low 

relative humidity environment.  Low relative humidity is a very common problem during 

the heating season in the northeast part of the United States. 

 

 Microbial/Moisture Concerns 

 A number of classrooms had water-damaged ceiling tiles and wall plaster which 

can indicate leaks from the roof, windows or plumbing system.  Some of this plaster 

damage can be attributed to steam from the heating system.  Water damaged wall and 

ceiling plaster in the balcony of the auditorium/library can be attributed to release of 

steam from steam release valves (See Pictures 8 and 9).  Water-damaged ceiling tiles and 

wall plaster can provide a medium for mold and mildew growth especially if wetted 

repeatedly.  These materials should be repaired/replaced after a water leak is discovered.  

It should be noted that ceiling tiles at NMES are of the interlocking variety and are 

difficult to change (see Picture 10). 

Classroom 35 contained broken windows and the window frame was noted to be 

water damaged.  Window caulking was noted to be missing/damaged in the 
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auditorium/library area.  These conditions can lead to water intrusion and can result in 

mold colonization of wooden windowsills. 

 Several classrooms also had a number of plants.  Plant soil and drip pans can 

serve as source of mold growth.  A number of these plants did not have drip pans (see 

Picture 11).  The lack of drip pans can lead to water pooling and mold growth on 

windowsills when used indoors.  Wooden sills, can be potentially colonized by mold 

growth and serve as a source of mold odor.  Plants should also be located away from 

univents to prevent the aerosolization of dirt, pollen or mold (see Picture 12).   

Spaces under the exterior door of the gymnasium were noted.  Spaces beneath 

exterior doors can serve as a source of water entry, which can cause water damage and 

potentially lead to mold growth.  

Classroom 29 contained a large number of plants and decaying fruit (see Picture 

13).  Classroom 203 contained a terrarium that appeared to be green with algae growth.  

Terrariums should be maintained to prevent mold/bacterial growth and/or unpleasant 

odors.  Decaying food items can also grow mold and give off unpleasant odors.  In 

addtion, decaying fruit can serve as an attraction to pests (insects and rodents). 

The building’s roof drainage system collects water and directs it into a series of 

downspouts.  The downspout in Picture 14 for this system empties approximately one 

foot above ground level, which allows back-splashing rainwater to impact on the ground 

below and chronically wet the exterior wall.  Downspouts should be designed to direct 

rainwater away from the base of the building to prevent the chronic wetting of exterior 

walls which can result in damaged brickwork and/or mold growth. 
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Also noted on the exterior of the 1913 building was a dry, flaking material 

believed to be a weatherproofing agent.  If this material is intended to act as a moisture 

barrier it appears to be ineffective in it’s current state (see Picture 15).   

 

 Other Concerns 

A number of other conditions that can potentially affect indoor air quality were 

also observed.  Univents are installed with air filters that provide minimal filtration of 

particulates (see Picture 16).  Univents are equipped with filters that strain particulates 

from airflow.  In order to decrease aerosolized particulates, disposable filters with 

increased dust spot efficiency can be installed in the univents.  The dust spot efficiency is 

the ability of a filter to remove particulates of a certain diameter from air passing through 

the filter.  Filters that have been determined by ASHRAE to meet its standard for a dust 

spot efficiency of a minimum of 40 % would be sufficient to reduce airborne particulates 

(ASHRAE, 1992).  Note that increased filtration can reduce airflow through increased 

resistance.  Prior to any increase of filtration, the univents should be evaluated by a 

ventilation engineer to ascertain whether they can maintain function with more efficient 

filters. 

It was reported that sewer gas odors are occasionally reported in the art room 

(Kerr, J., 1996).  The art room contained an abandoned sink.  Without water, the airtight 

seal on the trap can be breached; resulting in sewer gas backing up the drains and 

entering occupied areas.  Sewer gas can create nuisance odors and be irritating to certain 

individuals.  
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A number of univents had accumulated dirt, dust and debris within sections of the 

system in contact with airflow.  In order to avoid univents from serving as a source of 

aerosolized particulates, the air handling sections of the univents should be regularly 

cleaned and filters changed on a regular schedule.  Accumulated chalk dust was noted in 

several classrooms.  Chalk dust is a fine particulate, which can become easily 

aerosolized.  Room 28 and the second floor boy’s restroom contained damaged fiberglass 

insulation around pipes (see Picture 17).  Aerosolized household dust, chalk dust and 

fiberglass can provide a source of eye, skin and respiratory irritation to certain 

individuals. 

Many classrooms contained dry erase boards and dry erase board markers.  

Materials such as dry erase markers and dry erase board cleaners may contain volatile 

organic compounds (VOCs), (e.g. methyl isobutyl ketone, n-butyl acetate and butyl-

cellusolve) (Sanford, 1999).  These products can also be irritating to the eyes, nose and 

throat.  

 The teacher’s workroom contained a lamination machine, two photocopiers, a 

mimeograph machine and a container of duplicating fluid (see Pictures 18 & 19).  A wall-

mounted local exhaust fan is installed in this area; proper function of this fan was verified 

by BEHA staff.  Lamination machines can produce irritating odors during use.  

Mimeograph duplicating fluid contains methanol (methyl alcohol), which is a volatile 

organic compound (VOC) that readily evaporates at room temperature.  The off gassing 

of this material can be irritating to the eyes, nose and throat.  Methanol is also a highly 

flammable material, which can be ignited by either flame or electrical source.  VOCs and 

ozone can be produced by photocopiers, particularly if the equipment is older and in 
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frequent use.  Ozone is a respiratory irritant (Schmidt Etkin, D., 1992).  School personnel 

should ensure that local exhaust ventilation is activated while equipment is in use to help 

reduce excess heat and odors in this area. 

Several inactive wasps nest were noted in classrooms 29 and 305, which serve as 

learning tools (see Picture 20).  Insect parts can become dried out and aerosolized and 

may serve as a source of allergenic material for certain sensitive individuals.  Feather 

dusters were observed in several classrooms.  Household dust can be irritating to the 

eyes, nose and respiratory tract.  Feather dusters should be stored in a closet or storeroom.  

In addition, feather dusters do not remove but tend to reaerosolize household dust 

particles.  

Also of note was the amount of materials stored inside classrooms.  In classrooms 

throughout the school, items were seen piled on windowsills, tabletops, counters, 

bookcases and desks.  The large amounts of items stored in classrooms provide a surface 

for dusts to accumulate.  Many of these items, (e.g. papers, folders, boxes, etc.) are 

difficult for custodial staff to clean.  Household dust can be irritating to eyes, nose and 

respiratory tract.  These items should be relocated and/or should be cleaned periodically 

to avoid excessive dust build up. 

The attic is insulated with loose fiberglass insulation (see Picture 21).  The access 

way to the attic in the 1913 building is a wood plug that is not airtight.  Airflow around 

this plug may carry fiberglass fibers into the hallway.  Fiberglass particles can be an eye, 

skin and respiratory irritant and should be contained. 



 12

Conclusions/Recommendations 

Occupant symptoms and complaints are consistent with what might be expected 

in a building with a poorly operating or non-existent ventilation system.  The conditions 

noted at NMES raise a number of complex issues.  The combination of the building 

design, maintenance, work hygiene practices and the condition of stored materials in the 

building can contribute to poor indoor air quality.  No exhaust ventilation exists in the 

building as a result of the necessity of deactivating the steam heating system.  Without 

exhaust ventilation, normally occurring indoor air pollutants can build up and linger in 

classrooms.  The use of odor or dust generating materials can also serve to exacerbate 

irritation of eyes, nose and throat in sensitive individuals.   

For these reasons a two-phase remedial approach is required, consisting of 

immediate measures (short-term) to improve air quality at NMES and long-term 

measures that will require planning and resources to adequately address overall indoor air 

quality concerns.   

 

The following short-term measures should be considered for immediate implementation:  

1. Survey classrooms for univent function to ascertain if an adequate air supply 

exists for each room and make univent repairs as needed.  Check fresh air intakes 

for repair and increase the percentage of fresh air intake if necessary.  Consider 

consulting a heating, ventilation and air conditioning (HVAC) engineer 

concerning the calibration of univent fresh air control dampers school-wide. 
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2. To maximize air exchange, the BEHA recommends that mechanical ventilation 

operate continuously during periods of school occupancy independent of 

classroom thermostat control. 

3. Consider increasing univent filter efficiency.  Note that increased filtration can 

reduce airflow produced through increased resistance.  Prior to any increase of 

filtration, univents should be evaluated by a ventilation engineer to determine 

whether they can maintain function with more efficient filters. 

4. Remove all blockages from univents to ensure adequate airflow.   

5. Ensure abandoned natural/gravity feed exhaust and supply vents are properly 

sealed to eliminate pathways for movement of particulates into occupied areas.  

6. For buildings in New England, periods of low relative humidity during the winter 

are often unavoidable.  Therefore, scrupulous cleaning practices should be 

adopted to minimize common indoor air contaminants whose irritant effects can 

be enhanced when the relative humidity is low.  To control for dusts, a high 

efficiency particulate arrestance (HEPA) filter equipped vacuum cleaner in 

conjunction with wet wiping of all surfaces is recommended.  Avoid the use of 

feather dusters.  Drinking water during the day can help ease some symptoms 

associated with a dry environment (throat and sinus irritations). 

7. Move plants away from univents in classrooms.  Ensure plants have drip pans.  

Examine drip pans periodically for mold growth and disinfect with an appropriate 

antimicrobial where necessary.   

8. Repair/replace broken windowpanes in classroom 35. 

9. Install weather-stripping around exterior doors to prevent water intrusion. 
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10. Ensure aquariums and terrariums are properly cleaned to prevent odors and/or 

algae growth. 

11. Store food items properly to avoid spoilage and associated odors. 

12. Determine if sink in the art room is operable.  If not in use, seal drain or pour 

water down regularly to prevent sewer gas back up. 

13. Change filters for univents as per the manufacturer’s instructions, or more 

frequently if needed.  Clean and vacuum interior of univents prior to operation to 

avoid the re-aerosolization of accumulated dirt, dust and debris. 

14. Ensure local exhaust ventilation in teacher’s room is operating during 

photocopying and lamination activities to remove excess heat and odors.  

Consider reducing or discontinuing use of the mimeograph machine. 

15. Clean chalkboards and trays regularly to prevent the build-up of excessive chalk 

dust. 

16. Encapsulate damaged pipe insulation in classroom 28 and in the second floor 

boy’s restroom to avoid the aerosolization of fiberglass fibers.  Seal ends of 

fiberglass pipe insulation. 

17. Relocate or consider reducing the amount of materials stored in classrooms to 

allow for more thorough cleaning of classrooms.  Clean items regularly with a wet 

cloth or sponge to prevent excessive dust build-up. 

18. Install weather-stripping around the edges of the attic access way to render 

airtight. 

 

The following long-term measures should be considered:  



 15

1. Examine the feasibility of providing mechanical exhaust ventilation building 

wide.  Contact an HVAC engineering firm to determine if existing airshafts, 

vents, ductwork, etc. can be retrofitted for mechanical ventilation. 

2. Examine the feasibility of installing mechanical fresh air supply ventilation in the 

1913 building classrooms and basement classrooms.  Consider consulting a 

ventilation engineer concerning the feasibility of repairing or replacing univents 

that are original equipment in classrooms. 

3. Repair roof/window leaks and replace/repair any water-stained ceiling tiles and 

wall plaster.  Examine the area above and around these areas for mold growth.  

Disinfect areas of water leaks with an appropriate antimicrobial if necessary.   

4. Identify the purpose of the wall coating exterior brick of 1913 building.  Consider 

having exterior brickwork repointed and waterproofed to prevent further water 

intrusion.  
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Picture 1 
 

 
 

1913 Vintage Univent 



 
Picture 2 

 

 
 

Classroom Univent Air Diffuser Obstructed with Various Objects 



Picture 3 
 

 
 

Natural/Gravity Feed Exhaust Vent Sealed With Plywood in Classroom  
Note Pull Chain through Plywood 



 
Picture 4 

 
 

 
 

Front View of 1913 Section of NMES 
 
 



Picture 5 
     Exhaust Vent Shafts 

 
 

Rear View of 1913 Section of NMES, Note Rooftop Ventilation 
Shafts of Original Gravity Feed Exhaust System 



 
Picture 6 

 
Exhaust Vent Shafts 

 
 

1936 Section of the NMES, Note Rooftop Ventilation 
Shafts of Original Gravity Feed Exhaust System 



Picture 7 
 

 
Improperly Sealed Classroom Exhaust Vent Note Space between Plywood and Vent 



 
Picture 8 

 

 
 

Ventilator in Balcony 



Picture 9 
 

 
 

Close-Up of Steam Damaged Plaster from Balcony Ventilator 



 
Picture 10 
 

 
 

Water-damaged Ceiling Tiles in Classroom Note Ceiling Tiles are Interlocking  



Picture 11 
 

 
 

Water-stained countertop Noted beneath Plant with No Drip Pan 



 
Picture 12 

 

 
 

Flowering Plant Noted on Top of Classroom Univent 



 
Picture 13 

 

 
 

Decaying Food Items Noted in Classroom 29 



 
Picture 14 

 

 
 

Downspout/Drainage System: Note Splashing Water Impacting on Asphalt and Exterior Wall  



 
Picture 15 

 

 
 

Flaking Weather-Proofing Material Noted on Exterior Wall of 1913 Building  
(Key Added to Picture to Provide Scale) 



 
Picture 16 

 

 
 

Typical Rock Wool Filter Installed in Univent 



 
Picture 17 

 
Damaged Fiberglass Pipe Insulation Noted in Second Floor Boy’s Room 



 
Picture 18 

 

 
 

Photocopier and Lamination Machine Noted in Teacher’s Workroom 



 
Picture 19 

 

 
 

Mimeograph Machine and Container of Duplicating Fluid (flammable)  
Noted in Teacher’s Workroom 



 
Picture 20 

 

 
 

Large Wasp’s Nest (inactive) Suspended from Classroom Ceiling 



 
Picture 21 

 

 
 

Loose Fiberglass Insulation in Attic 



TABLE 1 
 
Indoor Air Test Results –Nathaniel Morton Elementary School, Plymouth, MA – April 11, 2000 
 

* ppm = parts per million parts of air 
Comfort Guidelines CT = water-damaged ceiling tiles 

Carbon Dioxide -  < 600 ppm = preferred 
 600 - 800 ppm = acceptable 
 > 800 ppm = indicative of ventilation problems 

Temperature -  70 - 78 °F 
Relative Humidity -  40 - 60% 

 

Remarks Carbon Temp. Relative Occupants Windows Ventilation Remarks 
 Dioxide 

*ppm 
°F Humidity 

% 
in Room Openable Intake Exhaust  

Outside 
(Background) 

429 49 29     weather conditions:  light breeze, 
slightly overcast 

Room 305 1030 77 17 14 yes yes no window open, univent off-accumulated 
dirt/dust/debris, bird’s nests/wasp nest 
(props), feather dusters, chalk dust, dry 
erase board 

Room 304 671 77 10 1 yes yes no univent off, window open 

Room 303 588 77 12 0 yes yes no window open, univent off, 10 plants 

Room 302 947 77 13 19 yes yes no univent off, window and door open, 2 
plants, chalk dust 

Room 301 600 76 15 0 yes yes no univent off, historic roof leak-repaired, 
window and door open 

Room 35 1666 75 21 22 yes no no 2 broken windows, water damaged 
window frame, 4 CT 

Room 36 1000 73 17 ~20 yes no no window open, 22 CT, 5 loose ceiling 
tiles 

Room 25 980 76 16 19 yes no no 6 CT, 1 loose ceiling tile 

Room 26 600 71 14 0 yes no no window open, 5 CT 



TABLE 2 
 
Indoor Air Test Results –Nathaniel Morton Elementary School, Plymouth, MA – April 11, 2000 
 

* ppm = parts per million parts of air 
Comfort Guidelines CT = water-damaged ceiling tiles 

Carbon Dioxide -  < 600 ppm = preferred 
 600 - 800 ppm = acceptable 
 > 800 ppm = indicative of ventilation problems 

Temperature -  70 - 78 °F 
Relative Humidity -  40 - 60% 

 

Remarks Carbon Temp. Relative Occupants Windows Ventilation Remarks 
 Dioxide 

*ppm 
°F Humidity 

% 
in Room Openable Intake Exhaust  

Guidance Office 527 71 15 2 yes no no window open 

Room 27 596 70 18 2 yes no no 4 plants-some have no drip pan on 
wooden windowsill, window open 

Room 28 694 73 17 24 yes no no chalk dust, exposed fiberglass pipe 
insulation, 30+ plants, door open 

Room 29 458 66 17 0 yes no no window open, rotting fruit, 15+ plants, 
3 large wasp nests/bees nest (props) 

Gym 463 72 13 0 yes yes yes spaces under exterior door 

Room 203 688 75 15 14 yes yes no univent off, items on univent, 3 plants-
no drip pans, door open, terrarium-
algae growth 

Room 202 728 73 16 20 yes yes no window open 

Room 201 813 74 17 0 yes yes no univent off, flowering plant on 
univent, 2 CT, water damaged ceiling 
plaster-historic steam pipe leak, ~18 
occupants gone 5 min.,  

Boy’s Restroom     yes no yes window open, damaged fiberglass pipe 
insulation 



TABLE 3 
 
Indoor Air Test Results –Nathaniel Morton Elementary School, Plymouth, MA – April 11, 2000 
 

* ppm = parts per million parts of air 
Comfort Guidelines CT = water-damaged ceiling tiles 

Carbon Dioxide -  < 600 ppm = preferred 
 600 - 800 ppm = acceptable 
 > 800 ppm = indicative of ventilation problems 

Temperature -  70 - 78 °F 
Relative Humidity -  40 - 60% 

 

Remarks Carbon Temp. Relative Occupants Windows Ventilation Remarks 
 Dioxide 

*ppm 
°F Humidity 

% 
in Room Openable Intake Exhaust  

Room 101 666 73 15 19 yes yes no univent off, lots of stored materials-
dust 

Room 102 780 74 19 19 yes yes no univent off, feather duster, utility 
holes-open 

Room 103 614 77 12 3 yes yes no univent off-dirty filters, 6 plants, chalk 
dust 

Room 104 610 71 16 1 yes yes no univent off, window and door open, 13 
occupants gone ~5 min., stored 
materials 

Room 105 754 73 16 0 yes yes no univent off-covered with items, chalk 
dust 

Cafeteria 989 73 19 ~125 yes yes 
(4) 

no 4 univents off, window open 

Teacher’s 
Workroom 
(basement) 

    yes no yes exhaust operated by wall switch, 
lamination machine, 2 photocopiers, 
mimeograph/duplicating fluid, 
transparency materials 

Room 202 602 73 15 16 yes yes no univent off, window and door open, 
dry erase board 

         



TABLE 4 
 
Indoor Air Test Results –Nathaniel Morton Elementary School, Plymouth, MA – April 11, 2000 
 

* ppm = parts per million parts of air 
Comfort Guidelines CT = water-damaged ceiling tiles 

Carbon Dioxide -  < 600 ppm = preferred 
 600 - 800 ppm = acceptable 
 > 800 ppm = indicative of ventilation problems 

Temperature -  70 - 78 °F 
Relative Humidity -  40 - 60% 

 

Remarks Carbon Temp. Relative Occupants Windows Ventilation Remarks 
 Dioxide 

*ppm 
°F Humidity 

% 
in Room Openable Intake Exhaust  

Temporary 
Teacher’s 
Conference Room 

896 74 17 12 no no no  

Room 10 653 72 15 0 yes yes no univent off, window and door open 

Room 15 
Computer Room 

675 73 18 14 yes yes no univent off, window open, 16 
computers 

Art Room 1091 74 19 21 yes no no abandoned sink 

Room 11 641 74 13 0 yes yes no univent off,  

Basement Ready 
Room 

695 74 11 2 yes no no door open 

Room 13 639 75 12 0 yes no no food on floor, door open 

2nd Floor Computer 
Room 

738 76 15 0 no door 
vent 

yes exhaust connected to R.N. restroom 
exhaust 

Room 24 809 71 16 16 no yes no univent off, dry erase board, door open 

Room 23 848 72 15 20 no yes no univent off-blocked by computer, dry 
erase board, door open 



TABLE 5 
 
Indoor Air Test Results –Nathaniel Morton Elementary School, Plymouth, MA – April 11, 2000 
 

* ppm = parts per million parts of air 
Comfort Guidelines CT = water-damaged ceiling tiles 

Carbon Dioxide -  < 600 ppm = preferred 
 600 - 800 ppm = acceptable 
 > 800 ppm = indicative of ventilation problems 

Temperature -  70 - 78 °F 
Relative Humidity -  40 - 60% 

 

Remarks Carbon Temp. Relative Occupants Windows Ventilation Remarks 
 Dioxide 

*ppm 
°F Humidity 

% 
in Room Openable Intake Exhaust  

Nurse’s Office 877 73 16 1 yes no yes door open 

Telephone Room 833 72 15 0 no no no  

Room 22 582 65 15 0 yes yes no univent off 

Room 21 855 71 18 0 yes yes no univent off, door open, occupants gone 
~40 min., HEPA filter-on, door open 

Library/Auditorium 858 74 14 28 yes yes yes univent and exhaust off, water 
damaged window caulking, door open 

Room 205 828 74 14 21 yes yes no univent off, door open 

Room 204 726 74 17 10 yes yes no univent off, window open, dry erase 
board 

Room 203 678 74 16 10 yes yes no univent off, exhaust blocked, plants, 
door open 

Principal’s Office 1280 75 18 4 yes no no radiator 

Balcony      yes  univent off, water damaged plaster-
steam 

Hall Office      no passive 
vent 

 



TABLE 6 
 
Indoor Air Test Results –Nathaniel Morton Elementary School, Plymouth, MA – April 11, 2000 
 

* ppm = parts per million parts of air 
Comfort Guidelines CT = water-damaged ceiling tiles 

Carbon Dioxide -  < 600 ppm = preferred 
 600 - 800 ppm = acceptable 
 > 800 ppm = indicative of ventilation problems 

Temperature -  70 - 78 °F 
Relative Humidity -  40 - 60% 

 

Remarks Carbon Temp. Relative Occupants Windows Ventilation Remarks 
 Dioxide 

*ppm 
°F Humidity 

% 
in Room Openable Intake Exhaust  

Room 30 901 75 16 11 yes yes no univent off, door open 

Room 31 848 75 12 18 yes yes no univent off, window and door open 

Room 32 890 72 16 2 yes yes no univent off, window and door open 

Special Needs 
Room 

959 72 20 0 yes no no water damaged plaster 

Room 33 1051 75 22 0 yes yes no univent off, window open, 4 CT 

Photocopier Room 1019 72 19 0 yes no yes window and door open, exhaust off 

Room 34 1111 73 22 20 yes yes yes window and door open, dry erase 
board, 4 CT, univent off 

Speech Room 921 72 19 0 yes no no  

 




